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(54) PLASMA DISCHARGE PROCESSING SYSTEM, METHOD FOR FORMING THIN HLM AND 
BASE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma discharge 
processing system In which a thin film can be formed 
efficiently with high accuracy at low cost. 
SOLUTION: The plasma discharge processing system 
comprises a plurality of gas jet means each having a gas 
channel for supplying a reaction gas and an inert gas, an 
electrode for applying a voltage to the inert gas in the gas 
channel under atmospheric pressure or a pressure 
approximate thereto to generate excited inert gas thus 
generating plasma of the reaction gas, and a nozzle for jetting 
the plasma of the reaction gas and the excited inert gas in 
the gas channel to the outside wherein a control means 
controls driving of individual gas jet means independently to 
form a thin film on the surface of a base material. 
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1 

;y X 05 ?S « :/ 5 X-T{b L SfS<4 ;</ 7. R Dcase^ffitt 

e^filtt Jtf X «r® 51 -r S ® §1 A S <*: t 

7X-7*i«ffia^BTfeoT. 

\^^^<i>rji<ii^-^m^^ct^<^mfr^^yx 
[if 6 ] m^m 5 tB«c(D^7Xvis:«fi!ia^fiT 

•r-S>^^X-7*!cm5!La$IBo 40 
[s»*W 7 ] 5 ^^cli6 IB^WT'^Xvacmffl 

BtJfBSfJW^P57ii> WtB'sy \^mt&^i t^mMmz^wi 
[M*i«8] M*]17|Bi«i<75>'7XvSjt««iaSg«1? 

[IS*«9] g9J}J«7fBiKoy7X-7»[lg«ttii^|§T 50 
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t9tB*iH®^P:£*^ tUIBaWS:. BUIB's-y Ha5(Ct5lt^:tf 

•5 t ^r^^str-ST'^xvamiffla^So 

[W^^lO] mS(cJ;0;yx«tgSl*3W^fStt;yxf; 

@!ieT«tt:)!;xS:5g±$-a-. SJS14;*tJx*:^7Xv{b 

U. MfB;tfXijit!St^CD7'^X^{t:UAcSfc:;tt;yxRO;®!i 
eT:ffi14;yx<&;<?X«l±i^a75^e.S*^S®lc'«tBL. S 

Ci»5R« 1 1 ] W*:g 1 0 fB«®^I^J^fi£5&ffiTSo 
T. 

^:tfX'!tai^©*«. S«tC"!amLfcS/Ci4:tfXRtJt|iie 

1 2 ] 1 0 ^tzit 1 1 iBtKcoafaj^fig; 

:*;xi)K8Srtir43(.iT. Sf6:ii;«/X t^fg14;«f X t *jg«E 

[is^Ji 1 3 ] 10-12 ©t^i-rn*^— ptcgB 

^M?^^£:^ST o T . 
«»®S(itB;)!fX'«Ui^a«r«S^^ifza^LT<*I^Sn-5'\ 

xRt>'a®Tffii4;tf X ^i^iyttci«mf s ^ ii ^mmh-r 

[W3i?«14] W*«l 3tB«(»i?l»}gfiK:&ftTfeo 
T. 

[is*^ 1 5 ] 1 ~ 9 cDti-rn*^-oicfB«« 
^ X V srm^aa se-p ^ n/c j^i^ s c: i * 

[If 1 6 ] ^s{c»K7>t«^iMe$n. ^ 

(75 y'yX-^WLm^m^^xmf^ $ n;t c: i ^itm t -r -5 

[»*« 1 7 ] 1 0 ~ 1 4<75(,im*^-OfCfB 

1 5 ~ 1 7 m^imii^—0\zmSL<D^%io 

[0 0 0 n 

L. S«^ffilc|SJI^?&«B£-r^y^X-7;SJm®a^Bi: 

mmmfS.:^iti. RU;in<b-x^x-7mmmmmmRzsm 
mmfS.:^miz^'ommLrzmm^^-r ^bm^izmr^. 

[0 0 0 2] 



( 
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sesfecto, ls i . ^mi^m=f-^ jsss 

[0 0 0 3] 

mmmf^^m\-i. ^mm^mf^^^x^mT&^A^. mm 
^mt&r ^m^^mmizmm$>^^^\t^mLrz^mikt 
L u nrntrj: ibu^^tiisb. mmmm^imm'i'izfmi.rz 

iSibTffiigTabo. $>mK)mmmo:>mmm}^nz\t\i>i\,^x 
^-^^titm^u^K ^fz, m^^(Dm.mxmizi5\,^x, 
mmm^i>m^ l tz^mmmmo^mm^mmznm^^ 

[0 0 0 4] M^^m^^tz^^mmm\t, ismm 
(Dmmtfimm^^^ittb. Mmm'&<Dm\^^mm-i-^\z 

«r^^u, *]gtt;</^'±tf en;^j:i/\ ^tz. M-&msrfx 

\-ii3xyti-\z^^fSimU''mtimmt^tziii. ^^\z^M 

m^i&r Lfz 0 . @B#rBi-ei^$:^s^-ta:^ c: iA^ia l 

[0 0 0 5] — :#c^ffi*fe«:>c«JEjfi^05J£;^TT 

tz&wj:E(Dmm\zmm^mf$.-t-^:f3mf}mm^ 1 1 - 

1 3 3 2 0 5^. 2000-185362^, 
¥1 1-61406^, #iB2 000-- 1 47209 

n. [S12 0 0 0 - 1 2 1 8 0 4^^(rfe«$nTI/^-5 

•r-5«iBi3 0 OWtC. mass 0 1 lrJ:i9raSE»A<0. 5 

~ 1 0 0 k H z Ts5-5mBESr. tS^OSS^*^ 1 ~ 1 0 0 

v/cm^;^c-5J:^{cPnijnL, iS:my^Xv^£^^$-& 
T. ?*i6i-rsm@©P^{::ES$n;tS«3 0 2(D«Bir 

[0 0 0 6] ^rz. mmmf^<Dn^(D^^t:mm^^ys 
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82 (|S3ll«^^te) . !f$ra¥6-2149(&^T«X) . ^m¥4-ZB 
8076 (Srtt^BV^a) . #l8¥9-232293 (t-fa-i/ ) . 1# 
M¥l 1-251304 (fe^T«I) . #BB¥11-260597(&^T« 

X), Lt^Lrj:y}^>b. ±$i<i>mizm7fk-$n^±n.EE-:^z' 
xv^T'ti. m^(D^m^^-::>&$tmmxm^mizmt: 

(Dmmiz^7^^ni>iim^+^izmfzLxf^^^titm^ 

U\,^Z.tMt)-^^r:>rzo BP*.. ^^Xvl^Si t ^Co ^tRfS 

[0 0 0 7 ] *^H^©iisa. ±ai«Ppiii<&#«u/ifc 
<. 5&^o, fsn:^ h-t?Jg^r^-5y7Xv*S[m«Lffi^S 

CD y ^ xv armjaa^ Bso^wii^Re:^ & J; 0 jgfiK 

[0 0 0 8] 

20 mm^m^i-t^fzsfxDm^] i lem© 

•a-. MSBSj£:tt;97,<&-/^XT{k-r?)m@a:. mm^x 
iS!Si^®:/5X-7-ft;LXtS)Stt;^xR?>'S()^e^ffiti;yx 

HA. ^iixmiiim^(Dmm^miLLxm 
30 [0 0 0 9] m^m 2 mm(D%m\t, m^m 1 mmco-f 

mmmmmx-sb-ox, mm^xmrn^^-^y muzmm 

L ^cRC>ffi :!5f X X S- K ?l T -5 ® 51 

40 [0 0 10] m^m4%im(Dmmit, m^mi-3(Di^^ 
^ni)-^—D{zmm<Dzf^x-7mmmmmmx$>-ox, tr 

m^Tsmm^, S<t:tt:!tfXS:iii^-rsS»£:tt:)!/Xfl5?S 

t. Tfi§14;yx<£jiiI*-r§TStt;^XiI!Si:i'5i-fiJ$n 

]S 1 ~4rot»-rn*^-oi;iB«g©>^7Xvsjc«ffl,asis 
X-&-DX. msccomtiiJxmmm^^f^ikizmmLxm 

[0 0 11] it*«6fB«t®S!iq«. iS*«5iH«©:/' 

50 ^xviiim^ats^STfeoT. mm^y \^^^m».m 
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[0 0 12] if*W8tB«i©58W«. m^m7Bm(D^ 
[0 0 13] §t*JRl Otei»c©5€§«tt. mSfrcfcO:*/^ 

^^«ffi{c««tt5t« mmm\znm^mf$.-t^t.iL^\z. 

&M^m\zmk<Dmm^mjs.-r^ z. t sr^mi-r^. 
[0 0 14] m^mi i^m(D^mit. «:^j«i oie« 

<Dmmm^y3mx$>-ox. m^\zm. 

\ti imm.(DmmmfS.ijmx&-DX. :»7.m9^mzti\^^ 

[0015] m^m 1 3 mm(D%m\t. m^m i o ~ i 

2 0i^rrif)^—::)iz$m(Dmmmis.i3mx$>':>x. mm. 
<Dm^:fj7.mm^m^mmzm^i^xmf$.-^n^'\y h 

umm^mmiJx'&i^mzmtii-r^ :i t. 4i#m<!:-rs, 
ffiT*^T. wte'N-y ^*gBi:»«<i:^£ffi*^Wlc»i()$■e• 
[0016] 1 5 8B«®5!§«tt. iff*^ 1 ~ 9 ® 

V > -rn*^- :3 {; fB« CD y 5 g Tjg^ $ n 

*)-e7!»<W5jJ]« 1 ~ 9 (r>\,^-ft\ti^-'D\zimL<r>-f^X-^ 

7 tB«»f!?^«. if 1 0 ~ 1 4 (Dti-rn*>-:3lCtB 

t-rs. it*jsi 8fe«g<iD^§^«. g»*3Ki 5~i 7o 
[0 0 17] £JiT, *f6?^irot^Ti¥iaBiciei^-r«.. * 
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xm^[H(DKft^{t:fi7.Rzs&im^fs^:»7.^mmm\z 
mmL. m^i^fs\iJixizimr^:iiix-:^^x^itL 
fzKmii:fjx\zj:om^mm\zmm=s:mfiir^o z^^x 
■^nnmm^mit. :»xmtii^^^m».m^x^<o. u 
mm^f)^^:^ xmtii^m(Dmm^niLLxm'mr^o u 

^m^^xxitm^f-^^^j^^-jv^-^mizm^ l . ^ 

[0 0 18] ^fz, KJ?s:tfxS::/^X-7<bt-§t«. K 

tc;:*fXlCi)!ie^ffitt;9x?:ltSi$-tt^;ii:l'J:0. Kit 

Tm^:fj7st^. ^xm^[>^mx'mm^itx'b&:<. $> 

fc^lc cm 6SJtt::</X <i:t>'®e^*51t;^X t Sr^M^ ■& 

Tt«, 2 0 k P a~ 1 1 0 k P a(7)BE:;^;TTfe-5, ^ 
fz, *5!H^(Cctel.^T«)E^EPJD-rS«1SPBlrogf 
Lt>ffi;'3tt. 9 3 k P a~ 1 0 4 k P aT&'S, 

[0 0 19] :i<D^^iz. •x^x-^tummmmmfi^ifJT. 

*^m\Li.xMm-r^(Dx, iiS:cD;yxi«i±;^P5&ffltiT 
m-mm(Dmm^mm&x'mm0:<mis.xt, 
30 mm^m^. iixm9&p^izKft-\i^:xist.zsi^m\tiix^ 

fj*$&-r^*'x#fc*&^©«lgi(j^MffliUT, &:yxi«m^ 
Sll^L.TS^c-l)ffi^®SJStt;«XS:C>'Tffi<4;yx^#t 

n^r^^ztiz^K). ^ti7.mtii^f^mzmtj:^mm(Dm 
<om^(Dmm^mfS.r^(DX', mnrz^m^m^^- i^- 

40 [0 0 2 0] ^^T^mmm^A^. s^izmtHLrz 

>lSfea)<!:-rn«. 2o©;itfX'©ffi^ii7!>«'!atilL 
Sfttt ;y X & tXiaS^fStt ;y X TjtffiA^ o Tig ^ 0 ^ ^ 

tt3tfX«:M«&f SfcJ6©Sli£:tt;»XfiK8Si. ^*§14:tfX 

^ iiJ*-r -5 ;t «T eft ;^ X fifths <i: ^i-fJ-r -2) c: i T . 
mffi*^^fgtt;</ X iiKK 43 1/ >T^fS 14 X 5: EP 

to-r-sdtticfcofg^-rsiaiie^ffitt^xt. sj&tt;*/ 

50 X8g!Sl*g<7)S*£:i4:«X<i:*<. «ffi*^e>atnfc«^T«ft6 
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[0 0 2 1] sfc. T'^xvjBfmsaa^Sj&i. «sc®m 

[0 0 2 2] ^^mizm^^^hti^Kits^^xtLr, 0 
mmm^p. ;«fx/N'«jT«. «mi»ihs. 

'\4^-y-7JU:taX:$'>. 1, 1, 2, 2-7-h5>'JW:t 

Dx^u>. 1. 1, 1, 2, 3, z-^^'^-yy^^u 

i/>^<D7-y'ft:0^*{t-&4^i : 1 , 1 ->'7;^:tax5^U- 
>. 1, 1, 1, 2 -5^ hv>';U:tPX^>. 1, 1. 
2, 2, 3-'^>^7;U:tP7'n/1>^ro7y<h:^ft7K 30 

1, 3, 3, 3 -'N^-y-^^i^^tP- 2 -yp/w— 

1, 3 -v^^^U^tP- 2 -::^P/t/— /1-7;i/:tP 

)i'y)i:ty^ ^^-^yiV^aT-tby. i. i. i 

-h>jy)V:tu7±:h>m<Dy-y^t<rh>m'S:mif^:i 

tA^mm^t)^. cmeicKfe^nnct^o 40 
[0 0 2 3] *fii7-y«{k^ifett. y^^xviim^aiatx 

Wj:Sft;l4 ;^ 1 b CO ^ s ffiffl -e #<(f s L I ^„ 

^maym^izit. iiam'^ms.^<D^itmmrj:i£<D^&\z 
j:io§s.itLTmm-rtuiJ:<. ^ftmwjimmmmizm 50 
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» L T I® S ^. ^ I' ^ ^ 5! ^ -B- T ffl t ^ T t) J: t ^ c 
[0 0 2 4] ^JRft;-&©It LT«. A 1 . As. Au. 
B. Bl, Ca. Cd. Cr. Co. Cu. Fe. G 
a. Ge. Hg. In. Li. Mg. Mn. .Mo. N 
a. KM. Pb. Pt. Rh. Sb. Se. Si, S 
n. Ti. V. W. Y. Zn^fzitZ rm<D^mit'^'&l 

^fziimm^mt^nh^mi-f^ztA^T^. ai. g 

e. In. Sb. Si. Sn. Ti.W. Zn ^tzit Z 

[0 0 2 5] ;m^<75'5*.^^{b^#)i: LT«. ^A. 

T- h5X h:^^>'>'^>. 7" h5yn:l^^r>'>'5>. v';;^ 
^^Uv^x h^->>'7>. ;>^^;i'h'J^ l-=^->v^>. X 

^t;!^^^^^. 7;1/^ji^>-5>. ^m?K^fb^i^7&w 

[0 0 2 6] ^^yit^<&i. mt-^m. MSJ{b^#i. -f 
^i^-i^Afb^^i. T^i/sfb-^^i. m^t^m. mit^<^ii 
UTia. *ls^^{b-&#). Apy>fb^s<b-&ifei. 

*^fb^4^. ^^T^Wn^^^vKib^itaA^i^SL-t^o 
^S{b^#l«*^fiK5^i:UT«T;i/^;i/». T^iUn^v^ 
K». T5y»7!)t»* L<. 7"h7Xh=^-->5^3'>. 5=- 

h^'f yyp5j^=^->^^>. 7" h^:/h^->g^^>. 5^ 

h^v'^^^JUTS y5^rS'>^$:»^ L<*tf-5;ii*^*tB 

mm^^>it-^^. wsi^fb^ia. wttJieaifb^ 

#1. ^SHOi^-^^A^bfria. ««l7>»P5fb^!^. 

fS.-r^<Dtz^mizmmT$>^o /\ayyit^mit'^mt 
LTtt. -:tefb5^3'>. Hm{b5^:J'>. mmt^3^>m 

Sr^tfSdtd^Tir. MfC^SzK^^b^iKltbTtt. ^ 

*5t^T«. ^^'>^<D*^^jS{b^i^2:*F$Kffll^^ 

[0 0 2 7] *%B^lCffll.>e)n-5¥fStt:;!/;^<!:LTtt. 
He. A r^W#:*f7.:*^fi'i Kfflt^en-S^^ H e i: 
Ar?£il^L-;tf&;tfXt)»SL<. aft^flcSdi)-?)^® 
tt;!;X<Z)SiJ^tt, 9 0^|J«9S~9 9. 9«:«|%T*SC 
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TO. 1 0<t:fia%ig^$-&T<sefflLTtjJ; 

[0 0 2 8] *^BJTffll/^6n-5S*Ji:bTia< *f!Bj 

^ti^mtt<DU»i>tmzm^itrjii,'^i!>i, -fe;up-x hu 

h, #UX^U->^7^1/- h^»5i^'jXX5";U, 20 
xg^^>, Ji^'j :7'Dtfi/>. -tn7r>. ±)l^a—xif 

x-v";i'X;U5l^>, #'j;^jp5jN>js. jj? u x-t";!/-^ h 30 

•y^T. (a*-fe*:t> («) «) . ARTON (B*^^ 
Slr*-2)o 40 

[0 0 3 0] c:ne>a**<D«Etc. *5i§^(D:7^5X-7ifc 

n-ummm, m9\-m^m.m. mmm^ mm^^m. mm. 

50 
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[0 0 3 1] mi\z. ^mm<r>^^x^WLn.%M^m.(D 
It. \ik-r(fim.m\z\t.mmm\z^-r^m-&ms.^^i)^-^i^ 

[0 0 3 2] -^^x^WLnim^m. i o \t. ssfc i 

\Z\i2-D(D^7rs-to ) ©;yxi«til^®2 0;i^ifi^4*ctC& 
*:^[Si{iillS$nTi^^o &;tf7,i!ftm^P5:2 OtJ. His 
1 1 lCS«EL/fcmffi2 1 , ;tfXi^ifS2 2. yX>ll/2 3, 
S^§C:<J;^858S2 4^|36^e.«llllS«^^nT^^■5o «ffi2 1 
tLTtS. IBS^}gttro-fe<;3¥««@ 2 1 a;5ife:&lC^t 
iSlLTSBS^nfc, l/>*3($^¥ffTO^<7)lHS2 1 Atffl 

(.^enxii^o Ji£43. «S2 \p^mt.^^\zm}^-^nx 

[0 0 3 3] ll^ta#B&-r-5*^. ¥1S«1S2 1 a ©^[Sl 

:L(Dmmmi. Al 2 0 3-l:^5-yi7XS-^Sttt. 7 )V 
X5^>^X. 7;1'5X':;a, «3t#© 

■?>fkm^ii^x ' m.7-)V)vm.^l3^x • >K:^ 

m(D-ty2.y^X:fym^L<. 7 )\^S.i-?^<D±.y S. y ^ 
7,©*T=b#JC:A 1 20 3S-fflVi.5©7>WSbtio 7)V 

#:*«H*j£trC« 1 0 8 n • c mJ|y,±*WS L 

[0 0 3 4] ±ys.yi;7.it, mMKm^xm^mm-^ 

?L?fiJT' S 7 3 -> H ±IIief i r y>il/* -tr 7 
tT, ^B/j:3;^:7CiS^S:JPfie$-&l£|-;^£«lii**-r* 

tti^x^^o ^fz. '/jvyji^Kit^^iSim-r^fztbizji^ 
)v=^-9m^rT^ '/;nix:?^;m?-M 

^(Sit-r-s^iA^Tfr^, x:^;i.:ii-j!iaic«, t^^x 

[0 0 3 5] :«/XflK?S 2 2 «. Rft^^iiJT. tTStt:*/ X 
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[0 0 3 6 ] C:nbHtff*£:&4fe<7)^tt:2 5tt, 
I15^f5 2 Oro^fii^&^fiE-r^gB^^TSO. 
tt«^fl:2 5«&¥1S«S2 1 ai:^#:2 SOFbI©!^^ 10 

OCD-SB^mfiKb. ;«X'«m¥®2 OA^'a** 1 (ElSSr 

:^7.m±Am^''0'^-ozt^m±-r^tzsb\zmm-^n 

•5, rj:*5, £^6z:tS:(Z)^#:2 S^n-^^tK^TBB^E^S* 
ffi2 1 afflltCM^^E-a-^. BP*.. m^f}7.mV&2 4(DtE 

fz. m%:a7.m.m2 4<D±mz\t. jg^:^XSr®§lt- 
!R§l¥ia:®-g|5<hLT<D®§I^B3 1 (02*# 
fig) d^BlOf'tttetlTi.^So 
[0 0 3 7] Hf(«-«:ro^ft: 2 5 «. 2 

5(Dm'^mmmRU-^(Dw-mmm2 i a wsa^ii^ffliB 

tcS^LTiJO. :!!/xat?S2 2rt,i:S^^:tfxat?S2 4|*j 

;yxoit?S2 2cD±gI5trttig-g-;tfXigAP 2 2 ad^aS 
ttetlT^SO. c:<Dil^;<?XigAP2 2 a«;^7,«^¥^ 
©4 0 (g|2<&#fig) fcaiSLTtiS. ^UT. MP^ 30 
S5 0 (E12?:#!l^) 4 0 CDigt(i=&SiW 

-r^CLtf-. ;y7.atK2 2rt{c:RlfSC0il^;tfXAi«)^$ 

[0 0 3 8] SI <Dzf^x-7nmi&mmm. i o tcjsi^r 

it. -ft<7)¥«flS2 1 aFsl, IP^:^/X0ft?S2 2(D±^ 
=S:^<D^^&'^:» 7.mxa 2 2 at LTfiJffl 

;tfXnit8S2 2<D±gi5tcg|5«SrS{0#tt^c: 
t-e. ii^;!?7.®An2 2 aOJJgttS:. ;)tfXSK8S2 2l^ 

®*tiifj (^t,i. :tfXijit8S2 2CDTgi5l^«. — tS:©^S« 40 

S2 1 amrft±LfzmmTfBiti}7.^9\-miznai-r^ 

/2:«>®yX;i'2 3*^IStte)nTl^«. 
«fiaS«S 1 0 lc*5t,»T«. ;*/;^jjit!S2 2(7)Tgl5^^© 
*SyX;i'2 3 iLTfflt^Tl'^-l)*^. — «:(D^1S«a2 
1 ar^Tfl*LfeS!ieTffitt:*/X*i1.a5tc*jtai-rsS^® 

[0 0 3 9] iit±(D J: ^ IC. 2 0 t4. ^(D 

i^¥i"S:m^r^mA¥f'^<Dmi^2 5<op^mz, ttf^r^ 

-«l<DW-^nm2 1 a. ^xmn2 2, /X)V2 3.m 50 
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%i37.m.^2 A^^mA.X^^^. ^LT, 03ICin-r.J; 
c»ti. aiC(D;^fX'Kai#©2 0 (A~F) ^MUmz:^ 

^:}3mzmwcr^zLtx^y ksb6 o*i«i^$nTi/^ 

^, i^d:43. 01tt^7.'«m^®2 0S:2o]l«Lfc*^^ 

[0 0 4 0] E12 iC^f ^^IC. $ili«#fS5 Ott-f 
— 7x-fX5 1. ROM52 (ReadOn I y Memory) . R 
AM 5 3 (Random Access Memory) . CPUS 4 (Cent 
ralProcessing Unit) ^75^ ^fiSfiSi^ tlv ROM5 2'f(;i 

m^'^^tvT:^^^mm-fu^vL.^n^->5'-'5'\zm. 

[0 0 4 1 ] -r>3'-7x'rX5 ;^/X#t*&^S 
4 0. ;yX'«ai^a2 0. 'N-;/ KgB6 0^a*^l{C^L 
T»l(jS-l*-^;t»®K»^S7 0, ^^^2 HCRff^rora 

^®8o. &a-fe>-y— 9 0. imf)mn.&^ 

[0 0 4 2] ROM5 2{ca. :/^Xv*S[«M31«ft 1 

QCDmmz'SL^mti^mmm^a^'yL.-^n^-y'f-^ 
^^^mz\'ixij^ntz^-'9^mLW&^m.x^K>. & 

m'f- ^ «fBlgffi« t C P U 5 4 (c J: S f^HSJ^^S: £ *i 
ffiA?.nT(/>5. CPU5 4H. ROMS 2t;:ts^^n 
T t i # a y P y ^ A CD >t> 35^ ^) ^ ^ n 7t P ^ ^ A 
RAMS 3l^©f^l!l««{3jgML. ^-^^ntzn^-y 

5^-5'^&-fe>-*i— *^6WA;'j«^(c:*t;i;T. T'py^ 
[0 0 4 3] ndf-y^-^it. mf^\t. 
2 1 (3BiSD-r5mffi<73til;'3fiS.r>")l?S85:. /^^-->^ 

ISaS^^n, ROMS 2{3t2ti;^FnTV^S, -S-tT. 

«^(75/1 ^ - >5^- ^ 75^ ^) A° 3' - >7^- 
5'<&SJRT^r:iT. CPUS 4*t$fJWyp^^A(C?^ 
t^. ««Jx.«. ;yx«i^¥PS4 0©|gi)j^$(WL. 0 3{' 

s^-r«t 5 ir&^xi©ai#g: 2 0 A~ 2 0 F (cR-aisjfe 

Sl.^«S7^^-Sffi!Sc7)?l^;*fX (1-6) ^fifc^T^nc 

;yx«m^P^2 0Sl3ffi3iL;t®»i$iJffll*fft'>. 0 
4 (A) , (B) fC^fcfc^tl, S«url^-ffl«*s 
ti«S^cSaa©»IM a ~ f SriSfflffiTJg^f -5 J: 5 1' 

[0 0 4 4] 0S{;::^r=fc^ic'\-y Hgue OSr^ 
(0 5fC«2O) ffi^. ^'N .y h*gC6 0*. ^'N .yK 

§66 0 (C4ott -5 7. Rtm^fS 2 0(7)^15*161 (&3&:^ 

i6i) ic*fLT*¥®rtTit3S-rs:^i6i (Hif^:^i6i) tcE 
fc«JlSa~ f <D±lz. ^^©'N'v HS66 0JcJ;0^itg 
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~ 1 Srj^fig-r-5t>®frn«, me (a) , (b) iznk 

[0 0 4 5] ^fz. ^mmom^Tit. zf^x-^WLmm 

mm.r£^t:mmr^:it<D^iz^-oTi>. ^mmmmm 
(Dig a T-jis:aM BftgT * ^ „ 

[0 0 4 6] 'A^zm 1 lC^L.Ac:/5XTS5(«ji!ia«M 1 
P52 0(D?g^;t;x#XP 2 2 a A^^);yxoft?S 2 2 F^trlW] 
^-LT, nmi im:oT«S2 lMfC«)E 

*^TOp$n. «4i2 i?nVz^tE-t^i^m^ii7.^mm 

m^2 2p^\zi=i^^xmmi^m^^:^izmmr^:itx'zf 

^x-^it^n^. ■y^x-^it^ntzKit^^iiT.Rzsm^ 

^2 2\Hizmx^nx<^m^^xizw^n. yX)V2 

[0 0 4 7] ^(Dft. :/^Xv{t;$n/iH)£tt:tfXAV 

X)i2 3&m\zmm-^nrzmi nzmmr^:itx% a 
i^ffifc&:tf7.«tii^a2 omizmfj:^mm$>^^m 
m-mm<Dmmiz/-^^-->if-^nrzmma'^fi>mfSi 

fStt;tfXi&Si?|-r-5)C:iT, ^^«;yXf«m^P:S2 0*^ 
•S. ?^fiKLfcafSBa~ f «±{c, ^:i^©'\>> h'gB6 Otc 

mm^mf^-t^z-izt^x'^^. 
[0 0 4 8] S7tt, *f!?B©y7Xv«:ajaa^iioD 

»g 1 0 OCDlKHJfcJoViT. ±a2®ll 1 ci^Lysiy^x 

Tsst^jaa^^i 0 tm\^m^izu^%^\z\^mT¥\z 



8 ) !|#M2 003-249492 

M 

±ai«)0 1 \z7r-\^rzX'yX-^WLm9mmm. i o 

?s 1 2 0 iz\ziifm-^nx^^^M,xh^, 
[0 0 4 9] ^wm\zm.m-t^iz. fe^-Mrow^s 

«S2 1 ati^--D. fe:&:^l^(c^^co^F^^^tt^c4^^ 

CD¥Smffi2 1 a* r&a)mffi2 Ij t^tBb. ;&lBi|ic 
{4B-r^-?:=KD¥«mS2 1 r;fe(D«fii2 Ij 
10 IBT^o fc©mfii2 1 ^fi|fiic-r-S)-W®^««S2 1 a 

fS[<Dmii\f^m\tuxmfi, 1 2 0 izi^xnm^n, ra» 

(r*a)«S2 1 $-«fig;-r^-*f0^««is2 1 am(Dm 
m^-^m'&iixm.m\2 0iz\.xmm^n^o ^lt, 

?S1 1 0 t ^^««BS-rS*«, feCD« 

^2 1 i&m^T^-^*ro5pismffi2 1 a(73ptf(S]-r-2)ffiT 
^cT. Cin^)— ft©^1S«ffi2 1 aa)^-^il>;i< tt> 

— :5<D¥smii2 1 a\t.mm.wxm.m^nx^^^, 

\Z. *®^@2 1 Sr^^f •5-?^ro¥«««i2 la©?* 

20 I^fSfflTfeoT. eine— *S:©5p««@2 1 aCD-5*. 
'>;i£< <i:fc-:^©¥««S2 1 a fclJ|«#:T«S$nT 

[0 0 5 0] ^tz. £:&0«S2 1®£*M«J{3«. ^ 

^nrii-So EI^K«#liiS-r-5*^. &;&C0S®2 1 

mstLT^(Dmw-2 5(Dm^nm\z^-^(omwtfim.m.^ 

2 0 cD^fiiSr^^-r-SgCWT'S. D . 
2 5 2 1 2 5 (Dmomf^^mm LT 

30 i8ite>nsg^m;*/xss?si 3 o&<#«-r-2)iK«tLTfe 

[0 0 5 1 ] mm-«C(D^W2 5 it, 1^^-i^(D^^2 

b<DWi'ikmmm^xsi^:^mm.m2 \ <DmmMmm\ziik'^ 

bT43 0. Km'&lixm.mi 1 0|^t:^Stt:tfXoSKl 

2 0 p^tmm.i3xm^ 1 3 0 p^hxm.m^^'mx^t^^^ 

^o\zt^^X^^^<. Sf£:tt;*fXrjft!S 1 iOco±gB!r«S 
40 ^^'&i3xmxni I I1)mi1i^nxi6r). Ki&iSLi5xm 
API 1 l«;!fX«if&#S4 0lraifeLTt^*. 

X. oifi^x^ti/^^^A o(omm^umt^ 

z.iiX. K)J;tt;*/Xoii?§ 1 1 0^\zm^<D'S.m^i3Xifl 

$ n -2) J; ^ (3 T t ^ -£) . 
[0 0 5 2] ^?Stt;!!/XSK8S 1 2 0 <D±SSH«^ett:^t/ 
X^AP 1 2 1 AiiStte)nT*5 0. Tett;^!fXJgAP 1 
2 l«;!/X#tiS&^PS4 0t']Si^LT</^So -^-LT. SfllW 

5 0 7i^;yx«^$&#PS 4 0 ©^S))S:$i|'iai-r^ .h-e. 
Tffitt XSit8S 1 2 Ol*|lc0r>£®^fl&tt:«fX7&«S^i|&$n 
50 •SJt^tc^tcjTi/^-S, S(£;tt;tfX«tjS 1 1 OStjC^Stt 
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[0 0 5 3] tJl±CD cfc ^ tC. liT.^^^-^ 1 4 0 «. ^ 

•o(n%.m.2 1. S)$;tt;</X8itK 1 1 0. -ocD>Fei4;tf 
7.Sit?Sl 2 0i?75»^>«lBSfllfi£$nTI/i-5o ^-bX. 
;yXRB!iJ^©2 O^Jfi^ttfcSSc^lStT'N.y KgB (El 

[0 0 5 4] ;tfxat8S*^. ^ 

XSiEK 1 2 0 tlr^jfij^n. SJS:l4:!tfXi:IS!ie^ffitt:«? 

[0 0 5 5] i):(rE)7{c^U^cy7X-7Sj[«S!iaggi 

0 0^fflt.^fc»^Jg^:*rffi^iftBJf *l]P^©5 00D 

0S<it:l4:tfxaAa l l \is^^R.^^'&.i57.m&t\ i Ort 

1 2 1 6^fiH4;!JX»ftgS 1 2 0 F^l3^^(DTSi4;yx 

m®2 lFBl(c-^ffi;5?epjp$n, ^®2 lFB^(3#&-rST 

[0 0 5 6] S*£;tt;*fX<hSje^fiH4;yx«. ;9xii«ai 
#©1 4 oi*gTS5tt-r-5c:ii^£</X;i/2 3A^e)^1-SB{i 
"fidi^n^o sj£:;i4;^7.«. ii7.^^m^\ AQ>^mz 

1 4 o€Et{rs;i£-2)a^$>^i/i«iwi— a^rofiisgtcA- 

[0 0 5 7] ^yt, S« 1 lci!gmUAcS*£:14^X&t>*ia 

0*t'«ttiL;^:}g^:tfX|wI±Atig$*0^5 3:i:/j:<. iSSfiS 
SWjil^AiJgfig^n^, S/i. HBI56 0 ta« 1 t. 

SdtA^T^S. 50 
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[0 0 5 8] S8«. ^%m(D-:f^X'7Wim^m&mm 

M2 0 OCDittl^fCiJliT. ±m<Dm 1 l&.ZJ^m 7 IZtp Lfz 

-f^x-^mnmmmmi orc/i o o trauflj^t/u-s 

x-^nm^m^m i o sz>' i o o ts^c-s 2 
liiLT. ^^t)'4>^wnw-^m(Dmm2 i^m^^nz. 

Hf§iJ^®rtfflil«ffi2 1 0&D:n<Blllffi2 2 0*^6«l«£$ 
n-5«ffi2 1 l^ffli|«S2 1 OW^I-S 

«nffl')1S2 2 0«l*3SH?fHxT/h$t^t><D<i:$n. 
ffli|«®2 2 0(DrtgB(CI*]<Bi)«S2 1 0 <&|W1-L^SBM LT-lt 
fiEStlT^^-S. g|^«b/j:V>*i. rtffl'l«®2 1 0 

if-fc. ibt^-:fs(DMmr^mizmmmmm^nTi^^n\.t 
[0 0 5 9] ^fiii-Q'g2 2 o<DfHmmtP^mnm2 1 0 

tzisb(D^fS{^^7.m,^2 2 1 tLTfiJffl^tl. ^fStt;^; 
^fStt;«/XSgBS2 2 1 <D±Befr^^$n/tTffitt 

;^XJ@AP 2 2 2*^e3gA^n^o ^St4**X^AP2 
2 2«;yx#t^^f54 Otcai^LT*5 0, Sflffll^PS 5 0 

d^;*Jx#*^#P54 O0D^i(j^£$iJW-r^c:t-e. ^ffitt:^ 
[0 0 6 0 ] rtfiimS2 1 Orop^gPfi. SJS{4;*/X<&j3l 

ii^-ri>rztf)(DKm'\^t}7.m^2 i ituxfUffl^n. s 

JS*£;tt;«X5gAa 2 1 2^^iE>mX-^tl^o K!ts\t.^xm 
AP2 1 2«:tfX«i^#f5 4 0('a«SbT43O. f^JP^ 
® 5 0*i;yx«$&^®4 0»^f()$rM»-r-5Cl<hT\ K 
js&tt;tfxSK!S2 1 lrtlc3r«cDRj;Stt;*/X7!ittJt«&$ns 

[0 0 6 1 ] Rlt^^:^7.m^ 2 1 1 S:Z>*^fSt4;^Xflitg§ 
2 2 icDTa^tctt. SJiSi4;9xjiO:ilS2 lF^xS§±b 
/!:li!ie^ffitt;^fx*i1.aK{c*S:aif ^/bi6»yX;u2 3 
0. 2 3 1 A^i5ttf>nTt-'^o msiZTn-Tz^^x-^mn 
mmmm2 0 Olc^t^Tti. Sic:tt;yxdiiK2 1 i&t>* 
^ei4;tfXi«?S2 2 l®Tffl5^&-€-(Z)**yXJU2 3 0. 
2 3 1 tLTffli^TU>-575t. Sli£:tt:^fXRtXB!)eT«tt 

t*<«if^bt», Ca)J;^nc;tfXi«m¥'PS2 4 0$rjI^4^t 
tc:«»ilKLT'\v 0 (gl^-e-f) 7»t«!fiESnT 

[0 0 6 2] ^LT. f^|g«*^. 1gic«/'«^'->x-^' 
*>^ffiJt©/1^->7^-^'«:SJ!-r-5C:i:-C. CPUS 

4f)mmz^ai/^L>\zm-^^ :^x«ite^®4 0 
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[0 0 6 3] ^iz. iixm^m. K^^^i37s^m.^i^r^ 

X8ii!S2 2 1 t\z^m^n. K^^^iiXtWi^-^m^ii 

x\tm'^\z^mzm^^n^:iiif)^<h. Km'&:)jxiiWi 
■r. «ffi2 1 {rsi^#i«*<(*«-rs»S8«ri*it-e*§, 

7^^:43, l2l8(r*-r7'^X-7SS:«^!!iage2 0 0 tI*3t,iT 
l^{B]mffi2 1 OCDf*3gi5*^®S$MJt;l4:yX(Dijft!g 
i:LTffl^^TVi-2>*^> Sf&tt;^ 7.^AP 2 1 2 
«2 1 0©TgB*5^3. — rtffli]««2 1 0 
<D SB ^ S iStt X 75^ ii iii-r -5 t L T J: t, 
[0 0 6 4] ^tz. 0 8{C*-ry^X-v'Si««aagM2 

0, 1 0 0T^Lfcj:^;i®ii^S3 o*«;^nc^im«s; 

nffl^@2 2 0<&[*3Qf 
«©F^^ffit^1.fl(l«a 2 2 OO^^ffitTJg^^nS^ 

B\z7fz\.ft'f^x-^WLmm^^m2o o^m^^^timmm 
^^mA^ m7\z^\^tzzf'7X-7WLm,^m^m.io 0^ 

[0 0 6 5] :¥mmz%^nm^mr^mi^ i «. 
\,im&\zyfir^^\z. y^)VL.i^(Dm^i(Dm.m\znm 

A^±T*^BJCD7°^X-7«C««!IS^S 10. 100. 2 

0 ox«»^jgfiS;:^ffiTjg^^nTfcj;t^L. — ac®.?*. 

*<*5g^cDy ^XvSmmaiS^S 1 0. 1 0 0. 2 0 0 
[0 0 6 6] 

(3IJS01I] &rf. ^%m^mwmtj,nmm\z^K)mmr 

<f6®fff*Bfflfi!ciKlL> 
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[5liiS0i)l] 0 7(3^Fbfc:7'5Xv«[m«ia^^l 0 0 
5r7-f >ttlcM'^7t'\-> K CN-y K«5 0 0mm) 

^. y^^Xv'a^iaasMi 0 o©^ffi2 1 tLT, ?ft 

XSUS3 1 6S:ffl(/^fc. ^«^*:«?*f6]-r-&¥<Smffi 2 
1 a®SS[m®t'?*U. &'«fT-)l'5:M:7 5-yi7^W»S 

«J§id^f;:®)B$-tt;tM*}«Sr. Z v ^7 xmm\zn 
10 L^^JJ^lft^. 1 5 0'C(cTfinl»ii!aa-r^Cl<l:TaStt 

fc, ^tz. misi i«. (2m 
Hz) ^mm^tzo ^LT. T^^x-^anjaasiMi 0 

0©yXJl/2 3 2mmmr\.tz{tLm.\ZlivxmM^ 
ISBb. S i 02^(DSW<&tT-3;t, S^c. fi^fflL/i^ 

Tett;yx : 7)v^> 

K^'&iiX : TiamiJX (.7)V=I>^znL 1 %) 

20 (CT/N'yj >y) 

ijt«m;'3 : 1 0 W/cm2 

nmmm ■. i 

/^^—~>{ff\i : 1 0mm 

ci::Ttt. 'N-y 1 0mm[3ffi^-rs'ls©yX;i/ 

50^ e 7" 7 X V ft L ;t ;tf X A^ilftW $ n-5 J: o (c L T ^ i ^ o 
[0 0 6 7] Sfe. tfc«C»l<i:LT. &rf<Dz:.mm<D:^it 

lit^m 1 ] 

PB^^<^$-ti-;tts. ^\zi2ox:x'b^w\mmit-^^^ $ 

1 7 5m J / cm2HgMLT®{b$-&. Si 

h^vv7>3 0 0 giX^y-;i^4 5 5 gSril-^L. 
CiniCl. 0Ka%i7X>^7Kj§i«2 9 5 gSrStPLfc 
mirT 1 i^FpllSJ^rs ^iT^^ h 7X h=^^->-> 



1 0 2 0 ftSgC 
>:t'f;W (H*rL-*-ttSSL-9 0 0 0) 

0 . 4 2 KffigU 

:;'"pfU>yua-;i/^y^5^;ux— 7^;i. 2 7 0 0»ffiaB 



[0 0 6 81 [lt^0i|2] mffirBliriBflL^c*«G)«s 

\zmm^mf^n>'^^^ o nftroy^x-^st^jaa^e 

ffi«$n;t¥eT¥«S«S (1 0 Ommli) lr««I$8l 
IniU. 35^o. mSPaltri 0mm<iCDI8Og5&WrS;*fX 



50 



6 3 0 0 nmm 

om/s) , z.(D^o\zvxmwmxK\i>.'\^i3x^':f^ 

[0 0 6 9] 
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X 
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[0 0 7 0] 

[0 2] ■:f^x-7ikmmmmm<Dm^^7^-r-:ra'yi;m 20 
lEmm (B) Tab-s. 

[0 6] s«{r«s$nfctsi^S:^r¥is^ (a) sd^ 



mmm (b) t^-So 

[El 7] *:5gBJ©7'7X-7«[«J!ia»g(Dftfia)«91Sr^S-r 

[0 8] 2is:fi!ig«:/7X-7*S[«saagS(D«i(oeii*s^-r 
[0 9] ±m.&^yx-^mizj:^Uiifioymmm^:bm^ 



1 0 0. 2 0 0 zfyx-^nm&m^m. 
1 4 0. 2 4 0 ;!;xi«m#a 



1 i 
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2 2 ;yxgit?S 
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3 0 

4 0 ^7.mm^m 
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6 0 ^ h'gU 
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1 2 0. 2 2 1 ^ffitt^fXSSgS 
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